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(54) Soldering iron temperature control device 

(57) A soldering iron 2 is adapted so that only an authorised person can set and control its tip temperature. The person 
has a card 3 having a specific identification code. Card identification means 12 needs the identification code, and means 
13 judges if a set value entered on a keyboard 7 is in an allowable range or not for the person. The heater 1 7 of soldering 
iron is controlled on the basis of a set value within the allowable range and of the temperature measured by a sensor 1 8. 
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TITLE OF THE INVENTION 

Soldering iron temperature control device 

BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a soldering iron temperature 
control device for setting and controlling the tip 
temperature of a soldering iron, and more specifically to a 
soldering iron temperature control device capable of 
allowing a specific person only to set the tip temperature 
and preventing its misoperation. 

Descrip.tion._o^f.^.the_Er.io.r— Art 

The assembling work of various electric products using 
electronic components such as ICs is usually done in the 
assembling line process, and soldering is included in part 

of this process. 

This soldering job is done manually, and for this job, 
conventionally, a soldering device comprising a main body a, 
a temperature scale b indicating the heating temperature of 
the tip part of the soldering iron (tip temperature) , and a 
control knob c for adjusting the tip temperature by matching 
with the temperature scale b, as shown in Fig. 5, has been 

employed widely. 

In the soldering operation, the operator properly 
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handles said control knob c depending on the object of 
soldering to adjust the tip temperature of the soldering 

iron properly. 

In such structure capable of freely adjusting the tip 
temperature, however, although the tip temperature can be 
properly raised to increase the job speed, the reliability 
of the product may be lowered. 

That is, since the operator can freely set and change 
the heating temperature of the tip of the soldering iron, if 
the job is delayed, the operator can raise the heating 
temperature beyond the set point by his own judgement, but 
the product is heated more than necessary, and the quality 

may be lowered. 

Besides, when serting the tip temperature, the operator 
turns the indicator of the control knob c to the temperature 
scale c, but if the knob is of variable resistor type as 
shown in the drawing, slight setting errors cannot be 
avoided, and where a plurality of soldering devices are 
installed, the heating temperatures of tips differ slightly 
from each other. As a result, the product quality is not 
uniform, and it leads to deterioration of products. 

BRIEF SUMMARY OF THE INVENTION 

In the light of the above-discussed points of the prior 
art, it is a primary object of this invention to present a 



novel soldering iron temperature control device allowing 
only a specific person to set and change the tip tempera- 
ture of the soldering iron while solving the above problems. 

It is another object of this invention to present a 
soldering iron temperature control device capable of pre- 
venting other persons than a specific person from setting 
and changing the heating temperature of the tip, wherein a 
setting card is inserted into a card inlet of the device 
main body when changing the setting of the tip temperature 
of the soldering iron, and numerical value cannot be entered 
unless a specific person is identified, so that a specific 
person such as specialist only is allowed to operate for 
setting . 

It is a further different object of this invention to 
present a soldering iron temperature control device capable 
of effectively preventing deterioration or fluctuation of 
product quality, by allowing the change of set temperature 
only within predetermined upper and lower limits to prevent 
from setting at higher temperature due to misoperation of 
setting or wrong judgement, thereby maintaining the tip 
temperature at an optimum temperature for electronic compo- 
nents to be soldered. 

In structure, the soldering iron temperature control 
device of this invention in which the set value of the 
soldering iron tip temperature is adjustable comprises card 
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means having an identification code to specify a specific 
temperature setting operator, card identification means for 
identifying a specific person from the identification code 
of said card means and delivering a setting permit signal 
when specific person is identified, input means for entering 
the set value of said tip temperature on the basis of the 
setting permit signal of said card identification means, set 
value judging means for judging if the input numerical value 
from said input means is within the allowable range of the 
tip temperature or not, memory means for storing the set 
value entered through said set value judging means, tempera- 
ture sensor means for detecting the tip temperature of the 
soldering iron, comparative- means fb'r Comparing €Ke detected 
temperature of the temperature sensor means and the set 
value in said memory means, and temperature control means 
for delivering a control signal on the basis of the result 
of comparison of said comparative means, and heating and 
controlling the heater of the soldering iron. 

These and other objects of the invention as well as the 
features thereof will be understood and appreciated more 
clearly from the following detailed description and the 
appended claims taken in con junction with the drawings: 

BRIEF DESCRIPTION OF TEE DRAWINGS _ 
Fig. 1 is a front view showing a soldering iron 
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temperature control device in one of the embodiments of this 
invention; 

Fig. 2 is a side view of the same temperature control 
device showing the state of insertion of setting card in the 
inlet of the device main body; 

Fig. 3 is a block diagram showing the temperature 
control circuit of the same temperature control device; 

Fig. 4a, Fig. 4b are flowcharts of setting operation of 
the tip temperature of the soldering iron in the same 
temperature control device, and 

Fig. 5 is a front view showing a conventional soldering 
iron temperature control device. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A soldering iron temperature control device is composed 
of, as shown in Fig. 1 to Fig. 4, a device main body 1, a 
soldering iron 2, and a setting card 3. 

The device main body 1 is, as shown in Fig. 1 and Fig. 
2, shaped in a box form, having a power switch 4, a tempera- 
ture display window 5 and a temperature setting keyboard 7 
disposed on its front panel. In the upper part of the left 
side of the front panel of the device main body 1, a card 
inlet 6 for insertion of said setting card 3 is provided, 
while a plug socket 8 for inserting a plug of lead wire 2b 
of said soldering iron 2 is disposed at its lower- side. \ 
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Said soldering iron 2 incorporates a heater 17 (Fig. 3) 
for heating its tip 2a , and it is connected to said plug 
socket 8 by way of the plug of the lead wire 2b. 

Said setting card 3 is to prove that the cardholder is 
the specific person allowed to change the set temperature of 
the temperature control device, and an identification code 
3a composed of plural tiny perforated holes is provided in 
its part as shown in Fig. 2, and the individual identifica- 
tion of the setting card 3 is possible by the arrangement of 
the holes of the identification code 3a. 

The card inlet 6 has an optical identification device 
9, which is composed of projector 9a and detector 9b. 

rpv* e croTector 9a and detector 9b are disposed opposite - 
to each other near the identification code 3a of the setting 
card 3 inserted into the card inlet 6. In the optical 
identification device 9, when the setting card 3 is inserted 
into the card inlet 6, the projector 9a emits light to the 
identification code 3a on the setting card 3, while the 
light penetrating through the holes in the identification 
code 3a is detected by the detector 9b f and the detection 
signal according to the arrangement of holes is delivered to 
a card identification part 12 of a control circuit (Fig. 3) 
which is described later. v 

Said keyboard 7 is for setting the temperature of the 
tip 2a (tip temperature) of the soldering iron 2 , * and 



comprises numeric keys 7a, set switch 7b and reset switch 
7c. The keyboard 7 is connected to the card identification 
part 12 and set value identification part 13 of the control 
circuit shown in Fig. 3, and output of numerical value by 
the key operation of the numeric keys 7a is possible on the 
basis of the permit signal delivered from the card identi- 
fication part 12. 

Referring now to the block diagram in Fig. 3, the 
control circuit of the soldering iron temperature control 
device is described in details below. 

The control circuit of the temperature control device 
is composed of control block A and soldering iron block B. 

The control block A comprises nonvolatile memory 11, 
card identification part 12, set value judging part 13, 
comparative part 14, temperature control part 15, and 
temperature display part 16 connected to a central process- 
ing unit (CPU) . 

The soldering iron block B comprises said heater 17 and 
temperature sensor 18, and this heater 17 receives a control 
signal from said temperature control part 15, and heats the 
tip 2a of the soldering iron 2. The temperature sensor 18 
detects the temperature of said heater 17, and delivers it 
to the comparative part 14 and temperature display part 16. 

The nonvolatile memory 11 is for storing the set value 
of the temperature entered from the keyboard 7, and if the 
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power switch 4 is turned off, the stores set value is kept 
on, and this set value is sent to said comparative part 14, 
and is also delivered to the temperature display part 16. 

The card identification part 12 is intended to identify 
if the setting operator is the specified person or not when 
changing the set value of the tip temperature of the solder- 
ing iron 2; that is, when the setting card 3 is inserted into 
the card inlet 6, the signal delivered from the optical identifi- 
cation device 9 is received, and this signal value is collated 
with the pre-entered specific person code to judge if the 
cardholder of setting card 3 is the specific person or not, 
and a setting permit signal is delivered if judged to be the 
specific person. 

The set value judging part 13 is to judge if the tip 
temperature set value entered from the keyboard 7 is within 
the allowable range or not, and in this embodiment it is 
preset so that the numerical value input signal may be delivered 
only if the numeric keys 7a are operated in a range of 100 °C 
to 480°C. 

The comparative part 14 is to compare the set value stored 
in the nonvolatile memory 11 and tip temperature of the solder- 
ing iron detected by said temperature sensor 18, and deliver 
the signal depending on the result of comparison. 

The temperature control part 15 is to control the heating 
temperature of the heater 17, and it receives the output 
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signal from the comparative part 14 and delivers the control 
signal based on the result of comparison to the heater 17. 

The temperature display part 16 indicates the set value 
in the nonvolatile memory 11 or the temperature detected by 
the temperature sensor 18 in the display window 5, and in 
this embodiment, it is designed to display a newly set value 
for 10 seconds after changing the set temperature of the 
timer. 

In thus composed soldering iron temperature control 
device, only a specific person is allowed to set the tip 
temperature of the soldering iron 2. 

That is, when changing the tip temperature of the 
soldering iron 2, as indicated by double-dot chain line in 
Fig. 2, when the setting card 3 held by the specific person 
is inserted into the card inlet 6 of the device main body 1, 
the identification code 3a of the setting card 3 is collated 
with the pre-entered specific person code in the card 
identification part 12. When this setting card 3 is iden- 
tified to belong to the specific person, a setting permit 
signal is delivered from the card identification part 12, 
and input of numerical value by key operation on the key- 
board 7 is allowed. Thus, the specific setting operator can 
clear the former temperature stored in the nonvolatile 
memory 11 and set a new value. 

The operation of changing setting temperature is 
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<3 escr ibed while referring to the flowcharts in Fig. 4a and 
Fig. 4b, 

When the power switch 4 of the device main body 1 is 
turned on (SI) , the present set temperature stored in the 
nonvolatile memory 11 is shown in the display window 5 (S2) . 

Then, whether or not to finish the soldering operation 
is judged (S3) , and if YES , the operation is finished by 
turning off the power switch 4 <S4, 5). 

If NO, the operation is continued, and whether or not 
to change the set temperature is judged (S6) . 

Next, relating to the present tip temperature, whether 
or not to permit change of setting is judged (S7) . That is, 
whether the setting- card is inserted in tlie- card inlet 6 of 
the device main body 1 or not is judged. If YES, it is 
indicated that the setting card 3 is being inserted. 

At this time, when the reset key 7c is pressed (S8) , 
the former temperature stored in the nonvolatile memory 11 
is cleared (S10) . 

On the other hand, if the permission of setting is NO, 
it means to wait for change of the set temperature of the 
job now in progress. 

To change the set temperature in this step, the specif- 
ic setting operator inserts the setting card 3 into the card 
inlet 6 (S9) • When the specific person is identified by the 
setting card 3, output of the numerical value entered from 



the numeric keys 7a is permitted. Hence, the former set 
temperature stored in the nonvolatile memory 11 is cleared, 
and the former temperature indicated on the display window 5 
is also cleared (S10, 11). 

In succession, a desired numerical value is entered 
from the numeric keys 7a, and a new temperature is 
determined (S12). In this embodiment, as stated above, the 
temperature setting is allowed only within a range of 100 °C 
to 480°C, and if the input value from the numeric keys 7s is 
within this range or not is judged. 

That is, when a numerical value in the hundred's digit 
is entered in the first place, whether it is within 1 to 4 is 
judged by the set value judging parr 13 (S13) , and if NO, it: 
means the value is out of the allowable setting range, and a 
correct value must be entered from a numeric key 7a (S12). 

When judged to be YES, the input numeral not exceeding 
4 is displayed in the hundred's place (S14). 

At this time, if the input numerical value is cleared 
or not is judged (S15) , and if YES, the reset key 7c is 
pressed (S16) . As a result, the display is cleared (Sll) , 
and new numerical values are entered sequentially from the 
numeric keys 7a (S12) . 

If NO, on the other hand, a numerical value in the 
ten's digit is- errteired- fronr the- numeric- key 7a (S17) . 

Then if the hundred's digit is 4 or not is judged 
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(S18) . 

If YES, it is judged whether the input numerical value 
in the ten's digit is 9 or not (S19) . If YES and the ten's 
digit is 9, it exceeds the allowable range of 8, and this 
numerical value input is disable led, and a correct numerical 
value input by numeric key 7a is required (S17) . If NO, on 
the other hand, it means not to exceed the allowable range 
of 8, and the numerical value in the ten's digit is dis- 
played (S20) . 

Meanwhile, if NO in step S18, it means within the 
setting range, and the numerical value in the ten's digit is 
also displayed (S20) . 

Here it- is- judged- whether- or- not to reset- the- nume-rica-1 
values entered so far (S21) . If necessary to reset, the 
reset key 7c is pressed (S22), so that all the entered 
numerical values are cleared (Sll) . As a result, returning 
to the' beginning of temperature setting, a new numerical 
value is entered again (S12) . 

If NO, that is, not to reset, a numerical value in the 
unit's digit is entered from numeric key 7a (S23) . 

Consequently, whether the hundred's digit is 4 or not 
is judged (S24) , and if NO, it is within setting range, and 
the numerical value in the unit's digit is displayed (S27) . 
If. YES, whether the ten's digit is 8 or. not is judged. (£25) , 
and if NO, it is within setting range, and the numerical 



value in the unit's digit is displayed (S27) , and if YES , 
whether the unit's digit is 0 or not is judged (S26) • If 
YES , it is within setting range, and the numerical value in 
the unit's digit is displayed (S27) . If NO, it exceeds the 
setting range upper limit of 480, it is not permitted as set 
value, and a correct numerical value is entered again from 
the numeric key 7a (S23) f 

Thus, after input of numerical value within the spec- 
ified setting range, whether or not to reset this numerical 
value is judged (S28), and if YES, when the reset key 7c is 
pressed (S29) , the display is cleared (Sll) , and new numer- 
ical values are sequentially entered from the numeric keys 
7a (S12) . 

On the other hand, if NO and not to reset, when the set 
key 7b is pressed (S30) , this input numerical value is set 
as a new set value, and is stored in the nonvolatile memory. 

This newly entered numerical value is displayed for 10 
seconds in the display window 5. In succession, it is 
judged whether 10 seconds have passed or not after change of 
the set temperature (S31). 

If YES, 10 seconds have already passed, and the detect- 
ed temperature by the temperature sensor 18 is displayed 
(S32) . 

If NO, whether the detected temperature is higher than 
the set temperature or not is judged (S33) . 



\ 
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Meanwhile, after display of the detected temperature by 
the temperature sensor 18 (S32) , the detected temperature 
and set temperature are thus compared (S33). 

If YES at this time, the temperature of the heater 17 
is higher than the set value, and the heater 17 is turned 
off (S34) to be controlled to the set temperature. 

If NO, on the other hand, the temperature of the heater 
17 is lower, and the heater 17 is turned on (S35) to be 
controlled to the set temperature. 

In this way, when the set temperature is changed, the 
heating temperature of the heater 17 is automatically 
controlled depending on the temperature detected by the 
temperature- srensor IS" to' be corrected to be always at the 
set value. Therefore, the tip temperature of the solder.ing 
iron 2 is always kept at the optimum temperature. 

Meanwhile, if the set temperature is not changed while 
continuing operation, the former temperature is maintained, 
and therefore the operation skips from step S6 to S31. At 
.step S31, the temperature is not displayed because the 
setting is not changed, and the temperature control contin- 
ues, and thereafter the temperature control cycle in the 
soldering operation is repeated. 

Thus, according to this invention, when changing the 
set value- of the- tip temperature of the soldering iron, the 
numerical value cannot be entered unless the setting card is 
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inserted into the card inlet of the device main body and the 
cardholder is identified to be the specific person, so that 
the setting operation may be allowed only for specific 
person such as qualified engineer, that is, change of 
setting of the heating temperature of the tip by other 
unauthorized persons can be prevented. 

Besides, since the change of set temperature is allowed 
only within the predetermined upper and lower limits, and 
setting at higher temperature by misoperation or misjudge- 
ment may be prevented, too. Accordingly, the tip heating 
temperature is maintained at the optimum temperature for the 
electronic components to be soldered, and fluctuation or \ 
deterioration* of product quality may be prevented. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential character- 
istics thereof. The present embodiment is therefore 
considered in all respects as illustrative and not 
restrictive, the scope of the invention being indicated by 
the appended claims rather than by the foregoing 
description, and all changed which come within the meaning 
and range of equivalency of the claims are therefore 
intended to be embraced therein. 
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What is claimed is: 

1. A soldering iron temperature control device capable of 
adjusting the set value of the tip temperature of the 
soldering iron comprising: 

card means having an identification code to identify a 
specific temperature setting operator; 

card identification means for identifying whether the 
cardholder is the specific person or not from the identi- 
fication code of said card means and delivering a setting 
permit signal when identified to be the specific person; 

input means for entering the set value of said tip 
temperature on the basis of the setting permit signal of 
s-aid card identifi cart ion- means; 

set value judging means for judging whether the input 
numerical value from said input means is within the 
allowable temperature of the tip temperature or not; 

memory means for storing the set value entered through 
said set value judging means; 

temperature sensor means for detecting the tip tempera 
ture of the soldering iron; 

comparative means for comparing the detected tempera- 
ture of said temperature sensor means and the set value in 
said memory means; and 

temperature control- means for delivering- a control 
signal- on the basis of the result of comparison by said 



comparative means and controlling the heating of the heater 
of the soldering iron. 

2. A soldering iron temperature control device according 
to claim 1, wherein temperature display means is also 
provided to indicate selectively the set value in said 
memory means or the detected temperature by said temperature 
sensor means, 

3. A soldering iron temperature control device according 
to claim 1 or claiin 2, wherein the identification code of said card 
means is composed of plural tiny holes penetrated in said 
card means, said card identification means comprises optical 
identification means disposed at the card inlet for insert- 
ing said card means, and said optical identification means 
is composed of projecting means for emitting light into tiny 
holes in said card means and detecting means for receiving 
the light transmitted through tiny holes. 

4. A soldering iron temperature control device according 
to claim 1 , claim 2 or claiT, 3 uherein said input means is a keyboard compris- 
ing numeric keys. 

5. A soldering iron temperature control device ^according tear 
preceding claim, wherein said memory means is a nonvolatile memory. 
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6. A soldering iron temperature control device according to ^ 
preceding claim, wherein said temperature sensor detects the 
temperature of said heater. 

7. A soldering iron temperature control device substantially as 
hereinbefore described with reference to Figures 1 to A of the accompany- 
ing drawings. 
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